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(Diamagnitnyye urovni eksitona i taiklotronnyy rezonans ) 


PERIODICAL Zhurnal Tekhn. Fize, 1957, Vol. 27, Nr 9, pp. 
re described. Nearer towards the series porder, 
where diamagnetic displacement in the case of a lacking magnet- 
ic field attains the anount of the distance between the neigh- 
boring terms of the series, a speotrum, consisting of nearly 
equidistant lines, was observed at a distayce 
of H = 29 ooo0ersted of the order of 2 om 
trum is continued also beyond the series boundary, where, with 
a lacking magnetio field, (HeO) the through-going spectrum which 
corresponds to exiton dissociation is located. 
range, the less distinct does the 
structure of the spectrum become, and the syoctral lines ap- , 
a distance of 1,6 om .» 
Hereafter their distribution becomes irregular. These lines are 
observed on the base of the through-going spectrum, where its 
intensity does not take & monotonous course but shows 
maxita,. The distance between the maxima is reduced as the short- 
Card 1/2 wave part of the spectrum 4s approached. Thus, the spectrum 
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here consists of absorption maxima upon which the aforementioned 
striped spectrum is impressed in form of a thin structure. The 
intensity of the absorption maxima becomes weaker to the ex- 
tent as they shift towards the violet part of the spectrum, and 
coaleace with the limit of the continuous absorption. Investi- 
gations showed that the through-going exiton spectrum is a su- 
perposition of the absorption spectra corresponding to the exi- 
ton states at various | pe ~ is the magnetic quantum 
number of the exiton. ere is 1 figure and 2 Slavic references. 


Phy sical-Technical Institute AN USSR, Leningrad 
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Sciences 
TITLE: An International Symposium on the Hyurogen Bond in Ljubljana 


(Mezhdunarodnys simpoziuw po vodoroandy svjazi v byublyane 


PERIODICAL: Vestnik AIbSSR, 1957, Vol. 27+ lr tty bes 157-139 (USSR) 


ABSTRACT: Scientists from Yugoslavia, the Nest- and busteuroyean countries, 
Australia, the USA, Canada, the USSR, Scandinavia and the atate 
of Israel participated in the symposimm held from Juiy 29 to Au- 

gust 3. More than 60 speakers got 4 hearing. The soviet delega- 
tion read 6 papers: Ye. Gross talked on "The vibration syectrua 
of the hydrogen bond’. D.N.Shigorin on “fhe nature of the hy- 
drogen bond anu ita antluence upon the vibration- and elec- 
tron-spectra of the molecules", V.M.Chulanovesiy on the spec- 
troscopic investigation of the hydrogen ‘bonda" , MaY-Vol'ken- 
whteyn on "The behavior of the hydroge: bonds tn vitrifica- 
tion (steklovaniye)"s N.D.bokolov "On the ,santao theory of the 
h-droven bon a" A WeTerenin and ¥.Filiaonov "The hy arogen 


pond yebacur. edsorbed molecules and the structural OH-groups 
on the surface of solid bodies”. hiany papers were devotedto the 


card 1/ 3 gpectrosco}/ of the hyarogen bond. . luportant information was 
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An International Symposiua on the H,urozen Bond in Ljatagsnua- eect tede {2s 


given by Dih.Pinentel (USA) on the spectral properties of the 
compounds at low temperatures and G Marringhk (England ) on the 
invcatig tion-results of the srystalline wodifications of cel- 
luluse by means of the wethod of polarised {utrared spectra. &. 
Lippert (German Federal Republic) gave an extensive survey of the 
influence eaerted by the hydrogen bonds upon the electron- 
spectru. The wession in which the participants especially dealt 
with the problems of the crystullography of the compounds with 
thowe of h,drogen, #%* opened by Deh.Bernal, England, with an 
extensive report on the part played %) the hydrogen bonds 
in solids and in li,wids for which the participants showed greut 
interest. R.Pepinskly (USA) talked on the investigation of the 
hydrogen bond vy weans of the XA-ray and neatronographic me- 
thod. U.Shneyder (Canada) anc others alwo Gealt with this methoc. 
The following seswvions mainly dealt with probleas of the theory 
of the hydrogen bond. Speaker was? Ch.Koulson, England. His 
statement caused a lively @iacuswicn in which above all the 
American scientists participated. Although there exists no atrict 
definition on the conception of the hyaroger bond , |: all paur- 
ticipants in the discussion agreed that the eviuence of the 
yaantun-mechanical process of the forgation of a donor-acceptor 
card 2/5 bond (donorno-aktseptornay a gvyaz') sere necessary for the 
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Au International Symposium on the H,drojen Bond 
determination of the hydrogen bond. 


AVAILABLE: Library of Congress 
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The Spectrum of the Excitation of Bxitons in Crystal Lattice 
(spektr vozbuzhdeniya eksitonov v kriatallicneskoy reshetke) 


PERIODICAL! Uanekhi Fin. Tauk , 1957, Vol. 63, Mr 5, pre 575 - 511 (USSR) 


ABSTRACT: The present survey is arranged 23 follows: Introduction, investé- 
gition of the structure of the long-wave edge of the principal 
abzorption of uw aiprous oxide eryatnl at roon tceuperature and 
at the temperature T = 77,9 % (liquid nitrogen). The hydrogen- 
live geries of narrow absorption lines. ‘he yptical spectrum 
of the excitation of exitons in + crystal lattice. whe yellow 
exiton geries in a Cu,O-crystal. Coaparigon cf the exiton spec- 
trum with that of the hydrogen aton. Free and polarized exitons. 
the green exiton series ina CuO crystal at the tenperature 
of liquid nitrogen (17, 3°k) and "ct the tenperature of liquid 
helium ("= 4,2-K). (the wave lenzth of the newly found absorp- 
tion lines of the yellow and .jreen exiton series in Cu,0 sre 
siven in a table). The exiton spectrua in Cu,0 at T= 1,3°K 
(liguid helium). the Stark effect at the linés of the exiton 
apectrum (in « hoaegermus and in un inhonozenecus electric field). 
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e Zeeman effect on the lines of th: yellow exiton series. The 
investisation of the structure of the principsl absorption in 
other crystals. (Experinental data are uviilable only for some 
eryat:ls). «hus, a complicated structure consisting of a group 
of 11 narrow and 4 broader bands was observed in the 3spectrun of 
cadmium gulphide at 4,2 K at the nbsorption edge. Besides, a 
considerable distortion of lines was observed in the case of 
gome CdS crystals. also in HgJ ecryatals a structure of the ab- 
sorption edge was observed. In POS ,-oryatals a group of 4 narrow 
lines was observed on the absorption edge of this crystal at 

Ts Ay2°Ke Next, some observations made in the case of other 
crystals are enumerated. ‘Shere are 21 fisures, 3 tables and 58 
references, 33 of which sre Slavic. 
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“Gross, Ye. F. Corresponding Memper AN USSA 20-4-15/60 


Shultin, A. A. 

The Interaction Between Intermolecular and Lattice Vibrations in 
Crystals According to the Data of Infrared Spectra(Vzainodeyatviys 
vnutrimolekulyarnykh i reshetochnykh kolebaniy kristallov po 
dannym infraktasnykh spektrov). 


Doklady Akad.Nauk SSSR, 1957, Vol. 115, Nr 4, pp. 689-692 (USSR) 


At first reference ismde to the present state of the problem 
and to some earlier papers. The problem or the interaction of 
phonons with the innermolecular vibrations is of great interest. 
Therefore the author examines the intrared absorption spectra of 
monocrystalline samples of Ba(NOz)5 and Pb(NO3)2- It was the pur- 
pose of these investigations to ¢lear up the problem of the exi- 
stence and the peculiarities of the "compound" transitions (who- 
se intensities are markedly dependent on temperature). The prob- 
ability of such transitions must also depend on the type of the 
inner-ionic excitation and on the type of lattice vibrations. In 
the crystals selected here the composed NO3~ - ions play the part 
of structural units which have internal degrees of freedom. The- 
s2 ions are plane eyuilaterial triangles having the nitrogen atom 
in the center. Such a system has 6 normal viorations with frequ- 
encies in the range 7oo- 1500 cm-1!. The samples of lead nitrate 
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The Interaction Between Intermolecular and Lattice Vibrations ih 20-4 -15/60 
Crystals According to the Data of Infrared Spectra. 


and barium nitrate consisted of plates 0,3o0xlox2omm or 0,56x10x 
x20 mm in dimension reopectively. The spectra obtuined at -160° 
and + 209 are illustrated by diagrams. The analysis of the select- 
ion rule by ida group theory leads in crystals belonging to the 
space group Th to the following conclusions: All inner group 
vibrations must be effective in the absorption and this is also 
observed in reality. But in addition to that ,much weaker absorpt- 
jon bands are also noticed in the spectra. the clearly expressed 
absorption maxima that lie symmetrically to the absorption peak 
might furnish a contribution toward their explunation. These 
concomitant bands might be caused by compound transtions in which 
the quantum numbers of the inner-ionic and the lattice levels 
simultaneously change. that means that, when a light guantum is 
absorbed in these transitions, an exiton is produced and at the 
same time a phonon is created or disappears. Most of these weak 
bands can be explained by the scheme given here. There are 4 tables 
and 19 references, 3 of «nich are Slavic. 


Card 2/3 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703 


Thea Interaction Setween Intermolecular anc Lattice Vibrations it 20-4-15/60 
“Crystals Accvordin, to the Dita of Infrared Spectra. ; 
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. SUBHITTED: March 25, 1957 


AVAILABLE: Library of Consress. 
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GROSS, E. F. be ees 
~ = Phys t20-Technolegical Institute, Acad. Sci. Leningrad, U. S. 5. R. 


"Optical Spectrum and Magneto-Optical Properties of sxeitons.” 


paper submitted at Intl.’ Conf. on Semiconductors, (1UPAP) 15 - 22 Aug 56, 
Rochester, New York. 


Abstract available. 
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Grogs, fe. F., Corresponding Member, AS UOSK 
neem | 


tn Important Problem of Moder: Fhysics (Vaznnaya problema 
sovremennoy fiziki'Exeitons in the Crystal Lattice (Eksitony 
v kristallicheskoy reshetke) 


Vestnik Akademii nauk 35%, 1998, Nr 10, pp 11-19 (USSR) 


The concept 9 exeitons was introduced into physica in 1931 by 
the Soviet scientist ia. I. Frenkei'. ixitons are supposed to 
be canable of migrating on a crystal. In tneory the idea of 
Frenkel! was developed further by the foreign scientists - 
Vennier (1957) and N. F. Mott (1938) among others. iccording to 
Not, exitons are hydrogen-like quasi-atoms which move on 
crystals, as well ag neutral forms. In the opticheskaya 
laboratoriya Fiziko-teknnicneskogo instituta Akademii nauk 3 
(Uptical Laboratory of the Physico-Tecinical Institute. AS iRSSK ) 
some phenomena were recently discovered which prove the exist- 
ence ot excitons in the crystal lattice (N. A. Karryyev, B. P. 
Zakharchen', A. h. Kaplyanskiy, B.S. Sazbirin, M. A. Yakobson, 
V. V. Sobolev, and otners). The pattern o: @cciton movement 

the crystal lattice is represented in figure 1. Figure 2? srows 


eryete 
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SOVS 30-58-10-2/55 
An Important Problem of Modern “hysics. Exeitons in tne Crystal Lattice 


the spectrogram of a hyarogen-like series in the crystal of 
cuproua oxide at a temperucure of BP - 1,4 K. As the effects ot 
JShtark and Zeeman observed in tne exiton spectrum prove, excitons 
are huge forms in tne crystai. Mention was maae of the studies 
by A. G. Samoyiovich and L. L. Korenblit (1955). Tw exeitons or 
small and targe radius can exist in one crystal. In figure 3 
patterns of para- and ortho excitons are shown. Recently I. 
Teheuti (fet 2) revorted on the exciton level in his theoretical 
scudy. 1. M. Dykman, S. [f. Pekar, ©. i. Angel'm, L. T. Korovin. 
and T. BP. Ipatava also work on this problem. Figure 4 gives a 
diagram ot the origin of resonance luminescence and figure + 


of inducing luminescence of excitons Apart from eiectronsys 
holes and phonons, excitons play an important rote in many 
physical phenomena in tne crystal lattice. As the stucies of 
A. V. and A. F. loffe (1956) show, excitms olay an important 
part in the thermal ccnductivity o: crystais. Researcn of 
excitons ind their roie in the crystal lattice is still in its 
oeginning singes. There are > figures. 
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Ionization of bxcitons in a CuyC Crystal by an blectric rield (Ionizat= 


slya eksitonov v kristalle Gu,0 elextricheskim polem). 


Jhurnal Tekhnicheskoy Fiziki, 1958, vol. 28, Mr 2, pp. 231.232 (USSR). 


neference is made to the preat difference between experiment and theory, 
the latter proceeding from the correct assumption that the exciton in 
cuproud oxide is a Motta exciton. As this difference was still undeter= 
minced, the Stark effect was ayain investigated in a Cu,C crystal, where 
first of all the test conditions were perfected. The results cebtained 
showed a good agreement with theory. First the deficiencies of the for= 
mer tests are enurerated and it is shown that all these sources of error 
in the determinations of the field voltages in which 4 successive dis= 
appearance of the members of the exciton-serjes takes place may easily 
be removed when the observaticns ir the domain investigated are carried 
cut by meagureme i) ef the electric potential pradient with the aid of 
probes. The probes were pub onto a snal] srystalline Cu, plate by neans 
of evaporation of gold ia a vacuc.. The probes tad a diStance of 152 m1 
from the silver base electrodes, the 3tark effect was {avesbigated at 
the exeiton Lines ander contittions of cooltay of the crystal to Lie tem= 
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perature of liquid nitre,en. A spectrograph with a dispersion of 1e,5 
o 


A‘aa was used for the elseryatton of the spectrum. fhe consecutive eich 
appyarance of the members in the yollo excitonteries with the  adeaae 
nunvers n = hy3,2 dis to the Lonizatinn of the uxeiton by the electric 
field was distinctly observed. It became evident that a field voltage 

of 2,5 kv/em is nuressary for the tcnivablon of tre exciton from the 
stabe with n = 4. In the case of n * 3, E #= 9 kyfen and in tt, case of 
n= 2,2" 29 «V/en, The valies for the field voltayes are hicinly difs 
ferent from those measurcd varlter and Lin near those olbained by Samoy* 
lovich and KorenbLit for the Stark effect. I. 4. Polovnikova, Diplomant® 
ka in the State Mniversi' » Leningrad ,helped in the experiment. 

There are 5 references, 4 of which are Slavic. 


Technical Physics Institute ASUSSGR. Lenincrad (fiz ikonberhuichuskly 
institut AY SSSK. veningrad). 


myst 22, 1957. 


Library of Congress. 
1. Crystals-Excitation 2. Crystals-Ionization 
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ATHORS 2 Sross, fe. F., Hazbirin, Us Ss 57 ~-2-L,/22 
TITLE: The Influence of Deformations on the Spectrum of CdS Srystals (yVliyaniye 


deformatsiy na spektr kristallov Cd3). 


PERIODICAL? Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Yr 2, pp. 237-239 {USSR)e 


ABSTRACTS Tests were made here to find out whether the deformations caused by the 
pasting on of crystals are responsible for the distortion of lines in the 
absorption-spectrum of CdS-crystals. The lengthened CdS crystals was with 
one end pasted to a small glass-plate. The other half remained free and 
did not rest against the ‘surface of the glass, In this manner it, was pos* 
sible to compare the absorption-spectra of the part of crystal pasted on 
and of the free part at the same time in cne spectrogram. Thg tests sho# 
wed that at T = h,2°K as well the narrow lines RALA82-L3960 A, as the 
bands AN) 860-1800 k, in the spectrum of the part of crystal pasted tc the 
glass are narrowed to almost half of their former width and are displaced 
by 8-9 A toward the shortewave side (in comparison to their position in 
the free part of the crystal). In this connection the shape of the spec* 
trum of the thin lines chanzea in a complicated way, the distance between 
them becomes smaller, the intensity is redistributed, the blurring of the 

card 1/3 lines is diminished and some of them are depolarized, The absorption in 
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The Influence of Deformationa on the Spectrum of CdS—Crystals. £1-2-1/32 


° 

the lines AALPS7 A and 449 A is intensified, The part of the crystal 
between the two halves (tne half pasted on and the free half) yields a 
distorted image of spectrum with a continuous transition from the spec* 
trum of the one hair (that pasted cn) to the other ane (the free ane yw 
Analogous distortions were opserved after put Ling drops of glue eee 
crystal. It is shown that the quantity and the direction for the isplac 
ment in the spectrum depend on the quantity and ths sign of the ioe 
deforming the crystal. This becomes evident, from a comparison cueaat 
the behaviour of the absorptionespectra of Cd5 crystals which ane plue 
on glass~ and quartz-bases, The spectrun of acr stal-part pluet on se 
quartz is displaced to the long-wavewgside (by 1 8) (in conpar ison Ca 
crystal-part not glued on) and simultaneously with the dispincenal ia 
absorption-lines become wider. This displacement to the longewave 31 : 
is connected with tha expansion of the crystal by its pase (on cooling 
quartz contracts Leas than c45). It is pointed out that “bie postal n 
of the CdS-crystals onto glass and quartz at T * 4,2°K is sear a 0G i 
its effect equivalent to an additsonal ecoling and heating of theme ee 
phenomena described here show a high sensitivity of the spectrum of Cd5- 
crystals to deformation. 

There are 3 figures, and u Slavic references. 
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“mg taftuense of Defcrmations on the spectrus of Cdr Crystals, CT el) /3 
el Lada ald dhe - - 


, mess . ac y (} s , K ateknnicheskiy 
LSSCOlATICN? «© Technical Physies Institute AS N55. Leningrad (riziko i skiy 
institut AN .dom. Leningrad). 


SUGKITPED : July 27, }9576 
Library of Conyress. 


1, Crystals-Deformation 2. 
3. Crystals-Test results 


Crystals-Test methods 
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57 ~28-4-17/39 
“AUTHQRS: Gross. Ye. Fe , Novikov, B. V. 
aac ma ae ae 


TITLE: On the Problem of the Structure of a Spectral Curve of the 
Internal Photoeffect in C¢d_.3-Crystals (XK voprosu o strukture 
spektral'noy krivoy vnutrenne;o fotoeffc:ta v kristallakh 
cds) 


PERIODICAL: Zhurnal tekhnicheskey Piziki, 1995S .Vol.2". Nr 4, pp. 782-783 
(USSR) 


This is a letter to the editor. In connection with Ref 3 the 
investigation of the spectral characteristics of phgto~ 
conductivity in various CdS-moncrystals at T = 77,3 K was 
continued. The experinents showed that the shape of the 
spectral curves essentially depends on the orientation of 
the crystals with regard to the direction of the incident 
light beam and on the state of its polarization. The occur- 
rence @ the absorption lines in the form of peaks or de- 
pressions in the photoeffect-curves however, is mainly 
not determined by these conditions (Ref 1). but depends 
Card 1/3 on the typa of crystal. The crystals are according to the 
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57 20-4-17/39 
On the Problem of the Strucutre of a Syectral Curve uf the Internal Photo- 
effect in CdS-Crystals 


nature of the spectral curves of photoconductivity divided 
into two groups. 1) At Te 77 3K the peaks of the curves 
of photsgonductivity correspond to the absorption lines 
A 4870 R and A 4840 %. The peak ) 4870 A is polarized with 
the electric vector ElC, also the line cerresponding to 
yt. In the declineof the short-wave portion of the curve 
of photocon uctivity wide maxima are observed at A 4795 
and 24730 %. 2) The minina at the photocurrent-surve here 
correspond to the same absorption lines. Here, toc. the 
polarization of the spectral curves agrees with the polari- 
zation of the ‘absorption curves. In the short~wave part 
of the photocurrent.-curve a wide mininum is here observed 
at A4795 A. ~ A more intensive infrared illumination exerts 
an extinguishing influence upon the photocurrent in crystals 
of both groups. It especially strongly influences the long- 
wave part of the photocurrent-curve in crystals of the 
second group. Adetailed description is given. There are 
4 references, 4 of which are Soviet. 
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57-28-4-17/39 
On the Problem of the Structure of a Spectral Curve of the Internal Photo- 
effect in CdS-Crystals 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet 
(Leningrad State University) 


SULNITTEDs November 16, 1957 
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57-28 4-26/39 
AUTHORS: oj SEB Nese Beays: MDOT AR aD, Ya. Ya. , Shultin, A. A. 


TITLE: On the Observation of the Optico Acoustic Effect ina 
Liquid (0 nablyudenii optiko-akusticheskogo effekta v 
zhidkosti) 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 4; pp. 832-835 
(USSR) ou” ue 


ABSTRACT: — The authors here started from the idea whether it was not 
possible to utilize the optico-acoustic phenomenon for the 
determination of the duration of existing states of exci- 
tation in the molecules of liquids and solids and to work 
out a method of investigation for condensed systems on the 
basis of this phenomenon. From these considerations ex- 
periments were performed in the authors' laboratory. In 
these experiments the optico-acoustic phenomena in liquids 
and solids were observed. In the course of these experi- 
ments in the year 1952. which were repeated in 1957 ‘such 
phenomena were observed in water, methyl alcohol and ethyl 

Card 1/9 alcohol. A perceptible signal was only obtained in a small 
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57 -28--4-26/39 
On the Observation of the Optico-Acoustic Effect in a Liquid 


range of the modulation frequencies at about 200 cycles. The 
optimum modulation frequency at which the acoustic signel 
attains its maximum value depends on the geometric dimen- 
sions of the chamber and on the frequency-characteristic 

of the microphone whose membrane touches the liquid. The 
spectral dependence of the optico-acoustic signal was ob-- 
served in liquid ethyl alcohol. The signal was observed 

in the domain of from A = 0,954 to 4 42 where the maxi- 
mum amplitude was attained at ~A = 2 “4. A comparison of 
the experiments with analogous ones in which a gas had 
been investigated shows that the acoustic signal forming 
in liquids is many times weaker than that forming in gases. 
By a certain perfecticn of the scheme it will be possible 
to use the principle of the gas analyzer by Veyngerov also 
for an analysis of liguids- At present the experiments 

for the observation of optico-acoustic phenomena in 
crystals are continued. There are 3 figures. and 7 re- 
ferences. 5 of which are Soviet. 
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TiTise Uptical-,coustic efpfeet in Crystais clpt 


erfeki v krintaliakh) 
ttt ete 
-anPOuiG ns shurnal tekhnicnesKoy t2Zin1 Vol 28, ‘ir: 


HOT us ne experiments, o: shien tnts paper way 
cetermination of tne optieai-acountic e: 
according to oa gcheme ued in wore wait 
These experiments nubostantiated the exis 
in ervstal. It appears Trom tne rnrarmat 
“Litigation of thin effect an tne Tavess 
tape of a substonce ie dependent on «be 
found of improving the exrerimentad reeh 
eensitivily.e This paper also covets ence 
properties, & Yycnelleeanii crystal serv 
oge1!‘iograms obtained demonstrate tans f 
etfeet in Yoanceiieesait orystals i: dety 
rable to the opticeacoustie effect in as 
tne aplaceacouastic effect also eaane in 

Cord 1/2 ervatal, whicn 1s not cismped down. The 
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the clamped down and the free cone, 15 tne name. tn expianation 
of this ef'eet is advanced ana it is earumed that the effect in 
both exnses is due to the same caoes. ito owas aiso found that 
the intensity of the opticai-acountic effect aridualiy decreases 
arter connecting the light source. This is considercd to be due 
to a general increase in temperature of the anste crystal ana 
the a~rsdual approach of the upper Curie point. Tne opticul- 
acoustic effect in the crystal or Rochelle-salt is so intensive 
that it can be used for the sulution o: a number ox; problems. 
The experiments described in tnis paper are at present cone 
tinued by investiguting the upectral dixtribution af the ape- 


tieal-acountic eftect in Rochelle-salt erystals and in other 
ferroelectric substances. The experiments oresented in this 
paper are only the first ctage of inventagations of tne optical- 
seoustie efrect in crystals. Tnereare > Vigures and / references, 
o of which are soviet. 
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8/058/62/000/005/047/119 
9he+-0 ; A001/A101 


AUTHORS: Gross, Ye. F., Sobolev, V. V. 
ears : 
TITLE: Investigation of the structure of absorption, emission and photo- 
electric effeot at the edge of CdSe crystal fundamental absorption 
(Theses) 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 33, abstract 5SV2e7 
; (V sb, "Fotoelektr, 1 optich, yavleniya v poluprovodnikakh", 
Kiyev, AN USSR, 1959, 40-42) 


TEXT: A fine structure is discovered at low temperatures, most complicated 
at 4 2°K, in absorption and emission spectra of CdSe single crystals, as well 4s ~ 
in the spectral distribution of internal photoeffect. Absorption and emission #/ 
spectra are strongly polarized. Position of lines and bands in absorption and 
emission spectra is constant for specimens being in free state, but varies very 
strongly in dependence upon strains and stresses in the specimen, Conclusions 
are drawn on the observed bands in CdSe absorption spectra, : 


f{Abstracter's note: Complete translation] 
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5/058 62/000/005/044/119 
A001/A101 


AUTHORS: Gross, Ye. F., Razbirin, B. S. 
peek Sel sete et 

DITLE: Investigation of the structure of main absorption edge in CdS 
crystals (Theses) 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 32, abstract 5V223 
(V sb. "Fotoelektr. i optich. yavleniya v poluprovodnikakh", 
Kiyev, AN USSR, 1959, 61-62) ; 


DEAT s A strong variability of a group of weak thin lines at the long 
wavelength edge of fundamental absorption in the region from 4,860 to 4 
4,889 A was discovered in the absorption spectrum of Cd5 crystals at 4.2 K. 
This variability, independence of absorption value of the crystal thickness 
and dependence of the lines on the state of crystal surface do not warrant 
their ascribing to the CdS principal lattices they indicate a connection of 
these lines with the crystal surface. Contrary to these lines, strong 
bands of shorter wavelength than the narrow ones, are permanent. Their 
volumetric origin, a high absorption coefficient and regular distribution 
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8/058 200/005 /044/119, 
Investigation of the structure ..... A001/A101_ 


testify on their exciton nature. 


[Abstracter's note: Complete translation] 
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8/058/62/000/005/045/119 
Ao01/A101 


AUTHGRS: Gross, Ye. F,. Yakobson, M. A. 
TITLE: Luminescence of CdS crystals at the fundamental absorption edge 
(Theses) 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 32-33, abstract 5V20h 
(V sb. "Fotoelektr, 1 optich, yavleniya v poluprovodrikakh", 
Kiyev, AN USSR, 1959, 63-65) 


TEXT: A large group of narrow lines and broad bands of various intensities 
{3 observed in the region 4850-4889 A, near the edge of CdS crystal fundamental 
absorption. A comparison of crystal luminescence spectrum at 4,3°K with absorp- 
tion spectrum has shown that almost all absorption lines are observed in emission, 
i.e., luminescence is of a resonance nature, Line 4870A and bands 4858-4838 and 
4813-4805 A, observed at 77,3 K in the luminescence spectrum are interpreted as 
the spectrum of exciton emission following their annihilation in the lattice, 

In various crystals of CdS, a difference in luminescent spectra is observéd, 
corresponding to narrow absorption lines, which is due, in the authors! opinion, 
to impurity and surface levels in the erystal, 

[Abstracter's note: Complete translation] 
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$/653/62/006/C64/ 105/16 
A061/A101 


ferent 
res ORS 


ONS: Gross, fe. F.. Kaplyanskiy, A, 4,., Novikov, B. OV. 


Structure of photoconductivity spectral curves in erystais at low 
temp: ratures (Theses) 


Referativnyy zhurnal, Fizika, no. 4, 1962, 29, abstract NKEBN2 (V sb. 
"Potoelextr, 1 optich, yavlentya v poluprovodnixakh", Atyev, AN USSR, 


1959. 66-73) 


mrs, 


TET The shape of photoconductivity spectral curves in crystals with 
atzserete absorption edge structure at 77.3 % was studied on CdS, HgiIn, and PbIo 


single erystals, For these crystals. the maxima of photoconductivity were found 
+9 correspond to the discrete absorption lines ascribed to excitons, The shape 
of the absorption spectra and of the photoconductivity curves in CdS and HgIo 
eniefly depends on the mitual orientation of the crystal axis c and the electri-' 
eal vector E of the exciting light, In HgIn crystals, when the absorption coeffi- 
cient ‘n the lines is large, 4 self-reversal of the maxima of photoconductivity 
‘5 observed, which is related to the increased annihilation of excitons near the 
surface, The constant infrared {llumination reduces photoconductivity; however, 
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3/058/62/666/004/ 105/160 
O61/A101 
Structure of photoconductivity ... A061/ 


at ifferent 
$45 action upon tne background and the peaks of photoconductivity is differen 
wo i a ie a? e ry 


in, onen crystal. These results are evidence of the important part played by 
axeitons in pnotoconductivity phenomena, 


TRestracter's note: Complete translation] 
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GROSS, YeeFe; PASTRY AX, I. 


Fine structure of the spectral photosens tty 27 curve of cuprous 
oxide crystals. Fis.tver.tela 1 no,1:162-166 Ja 5 en tacks 


itut. 
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icenger oxide crystals) (Photoelecticity) 
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GROSS, Ye.¥.; NOVIKOV, B.Y. 


f the spectrum curves ef photecenductivity in 
de : Fiz, tver. tela 1 no.32357-362 Mr 159. 
(MIRA 12:5) 


Yine structur 
cadmium sulfide crystals, 


l,Ieningradskiy gesudarstvennyy universitet, Fizicheskiy institut. 
(Cadmium sulfide crystals) (Pheteelectricity) 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703 


GROSS, Ye.F.; PASTRNYAK, I. 


Fermtien ef pelarens in crystals during the abserptien of light. 
Fis. tver. tela 1 no.32518-521 Mr '59. (MIRA 12:5) 


1. leningradskiy fisike-tekhnicheskiy institut AN SSSR. 
(Bxcitens) (Crystal lattices) 
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GROSS, Ye.F.; PASTHNYAK, I. 


nee tReet ae 
va 


Bffect of surface treatment on the structure of the curve of spectral 


Fis.tver. 
digtribution of photoconductivity of cuprous oxide crystals. ° 
tela 1 no.5:837-840 My '59. (MIRA 12:4) 


1. Leningradakiy fisiko-tekhnicheskiy institut AN SSSR, 
(Copper oxide oryatale) (Photoconduct ivity) 
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GROSS, Yo.¥,; PASTRNYAK, I. 
Z SLM: 
Optical spectrum of the formation of polarons in cuprous oxide 
crystals. Fiz. tver. tela 1 n9.62973-976 Ja ‘59. 
(MIRA 12:10) 


lL deningradskiy fisiko-tekhnicheskiy institut AN SSSR. 
(Copper oxides--Spectra) 


APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703 


7 SOV/51-0-1-24/30 
AUTHURS: Groas,7%F, and Suslina, L.G. 


TITLE: Moy: fypysadls of Zed sof thea Spesirum of Their Absorption Edge at 
Low tesperatccos (Monocristally 208 1 epektr ith kraya pogloshcheniya 
fri nizkith temperaturak:) 


PER1OViICALs Optica i Spectroskoptya, 1969, Vol 6, Nr l, pp 115-117 (USSR) : 


ABSTRACTs Zn aii syyataa weve prolkoed. vy -ablimation of very pure powder in an 
atmcsphere cf argon. this method is similar to that employed for 
growing of CeS monocrystalz in tns laboratory of SM. Ryvkin, at the 
Physico-Tachnical Inetitute of the ..cadamy of cclenses of the U.S.S.R. 
Sublimation was carried out in a quartz tute (1, in Fig 1) placed in an 
electric furnace (2, in Fig 1). A quarts boat 3 filled with ZnS was 
placed in the heteost part of the tube 1. This boat was heated to 
1270°C, Before the electric furnace was ewitched on,a stream of argon 
was parsed for 1 hour vis a small tabe 4. ‘This was done to expel all air 
from the system. ‘the olectric furnace was switched on for 2 hours. 
During this time the vapours of 21S produced from tie powder were moved 
by a stream of argon to a quart: acreen § “2B xivgla oxyetals were 
found to grow on thie screen and on the tube walls near it. The sinzle 
auyetl nt were in the form of colourless plates of 25 x 5 mm Aroa 
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SO0V/51-6-1~24/30 
Single Gywsale af 20S ani the Spectrom vf Their Absorption Sage 2. Lom ye TATUT SI 
and their thicimess varied from 0.1 ma to 0.1 ese cider were 
found to be uniaxial (hexagonal ar eee ee ae ee a 
se was fourm to lie in the olane of the cry . 
ales thick: tes the authors studied the a*sorstion pacha 
region of 3300-d107 A (Fig 2). Curves a. 3, @ gin ee oo 
spectra obtainel using crystals of 1C, 1, 1 au 41 ae . Acca 
respectively. The structwre of the long-mvelength edge rae 
was found to be clearly exhibited at the liquid-heliun oe ie - 
(4.2°K), a5 shown in Fig 2. Heating of crystals from 4.2 to oon 
then to 20° dieplacee the absorption lines towards longer waveleng ue 
and makes them less distinct. Positions of the absorption on near 
long-wavelength edge are given in vari ous tem peratures sh ogre re 
pilv. Turs table lists three absorption maxima at 4.2°K a ne 
caly two such maxima at 203°K (20°C). All these maxima lie between 
Card 2/3 
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50V/51-6-1-24/30 
Single Grystasof ZnS and the Spectrum of tneir Absorption Edge at Low Tenperatvares 


“eg ici i, Matveyev and 

3120 and 3220 &. acknowledgnents are made to O.A. 
L.V. Maslova for their advice on tho metnod of growing of single crystals. 
There are & figurer, 1 table ard 10 references, 6 of which ure soviot, 
3 Snglish and 1 German. 

SUBMIITED: July 2¢, 1259 
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24(7), 24(8) 50¥/51-6-4-29/29 
AUTHORS : Gross, Ye.F., Kovikov, B.V., Razbirin, B.S. and Suslina, L.G. 


TITLE: absoration Spectra of Crystals of Certain Gallium Chalcogenides 
(Spektry poglosncheniya kristallov nekotorykh khalkogenidov galliya) 


PeRIODICAL: Optica i Spektroskopiya, 1959, Vol 6, Nr 4, op 569-572 (USSR) 


ABS TRACT: Linear structure in the long-wavelength edge of fundamental absorption 
wis obsurved in the spectra of some semiconductors (Rel's 1-10). these 
lines were ascribed by some authors to exiton states and by others 
to exceas of one o!' the canponents of the semiconductor or te a foretgn 
impurity. ine cresent pacer reports an investigation of the absorptica 
spectra of gallium sulphide and selenide crystals (GaS and GaSe) with 
hexagonal laminar stricture and crystals of 4-Ga2S3 and GaoSez. GaS 
crystals were obtained by melting together at 1000-1050°C stoichicmetric 
amounts of yallium and sulphur in evacuated quartz smpules. Crystals 
of A-Ga2S3 were prepared similarly tut at a nigher temperaturs 
(12u0-1250°C). Preparation of GaSe ind GagSez (cubic symmetry) was 
described by Goryunova et al (Ref 13). GaS and GaSe were used in the 
form of monocrystals of thicknesses virying from several microns to 1CO } 
GagS3 and Gagse3z were 50-100 p thick. Structure in tne fundamental 
absorotion edge was observed in the spectra of GaS and GaSe at 77° 

Card i/2 (Figs la and 28 respectively). Such structure was also visible in the 
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SOV/51-6-4-29/29 
Absorption Spectra of Crystals of Certain Gallium Cha leogenides 


absorption spectrum of GaSe at room temperature. In contrast to GaS 

and GaSe, no structure was observed in the fundamental absorption edges 
of Ga2S3 and Ga2Ses either at room teuperature or at 77°K (Figs 1d and 
26). The absence of structure in the absorption spectra of p-GarSz 

and GagSe3 is probably due to a large number of randomly distributed 
imperfections in these crystals. Such imperfections impede formation 

and migrition of excitons and consequently the exciton lifetime is 

very short. Under such conditions the exciton structure of the absorption 
bands may be very diffuse or it may disappear altogether. From the 
absorption spectra the authors deduced tne energy gaps in these semi- 


conductors. i table on p 571 lists the values of the energy gaps so 
deduced at 290°K (col 2) and 77°K (col 3). ‘These values agree 
satisfactorily witn those deduced from photoolectric measurements at 
room temperature, which ure listed in col 3. Acknowledgaents are nade to 
Nan. Goryunova for supply of GaSe and GagSe3 and for advice on 
preparition of GaS and GagS3 crystals. there are 2 figures, 1 table 
and 17 references, 10 of which are Soviet, 5 French and 2 Germn. 


SUBMITTED: November 27, 1958 
Card 2/2 USCOMM=DC~60 , 717 
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24(4), 24(6) 90V/51-€-5-29/34 


AUTHORS : 


TITLE: 


PSRIODLCAL: 
43S TRACT: 
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Pansi-Griyo, NM. (Bancie-Grillot), Gross, Ye.F., Griyo, 5.(Grillot, 
and Rarbirin, B,S. ee 


Studies of Linear Fluorescence and Absorption of Pure cadmium Sulphide 
Crystals at the Temperature of 4,2°%K (Issledovaniye lineychatoy 
fluorestsentsii i pogloshcheniya kristallov chistogo sernistoro 
kadmiya pri temperature 4.2°%) 


Optica 1 Spektroskopiya, 1959, Vol 6, Nr 5, pp 707-710 (USSR) 


The present note supplements earlier work (Refs 1, 2, 4) on fluorescence 
and absorption of cdS monocrystals observed at low temoeratures. 

The monocrystals were produced by sublimation and their thicknesses were 
~S0 wy or less. A spectrograph of 4 A/cm dispersion was used to obtain 
the spectra at 4.2°K. ‘tne fluorescence spectrum of sublimated crystals 
is shown schematically by the band A in the figure on p 709. This 
Spectrum was found to contain one new line (4868.2 A) in addition to 
those reported earlier (Ref 2). As before (Refs 1, 2), the fluorescence 
was mainly blue with very feeble emission at green wavelengths. the 
background between 4870 and 4942 A and the fluorescence lines were 
polarized with the electric vector at right-angles to the optical axis 
of tho monocrystal, Suggesting & common origin for 411 of them. the 
absorption spectrum of the sublimated erystals is shown by the band B 
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eG/ 3) -G-5-29/34 
Studies of Linear Fluorescence and Absorption of P:re vadmiu. Sninhide Srystals at 
the Temperature of 4.2°K 


(the figure on p 709); it did not vary frou camzlo to sample. Three 
absorption lines (4855.1, 4857.2, 4969.1 A) were observed in unpoisrized 
light at positions very close to three fluorescence lines at 4356-6, 
4861.4 and 4870.0 A. In the region where continuous absorption 78s 
somewhat roaker, the light which had tissed throuch the crystal “as 
completely colarized with the electri: vector mirallel to the ootical 
axis of the crystal. The authors obtained wisn tho fluorescance spectrum 
of a crystal which vas not prepired by sublinition (the method of 
preparation is not given). this spectrin vas characterized by a stsong 
green band and 4 line structure in tho plua region (D in the figure 


on p 709) which wis auite different from tnit observed in sublimited 
crystals; neitner the green band nor “he bluo lines xers volarized. 
See also tho following abstruct. ‘there ara 5 Yofvrencst, 2 of which are 
Soviet, 1 vutch, 1 French and 1 mixed qusman, cuglish and Pussian,. 


Decembar $1, 195% 
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24(4), 24(0; 
AUTHORS : 


PSRICDI LAL: 


ABSTRACT: 


mee + - " fe 
ON Paha fede eg 


g Yo.Fa. Griyo, B. (Grillot), Zaxnarchonya, #.?. a4 
Sansi-Griyo, hi. (Baucle-Grillot). 


‘the eft'act of a Magnetic Fleld on tne 3lue Fluorsssonsy and cn tis 
Abserotion Lines of Some Pure Cadmium Sulphids oryoteis .t tro 
Temserature of 4.2°K (Vliyaniye magnitnozo solve na lini: siney 
fluorestsentsii i na linii pogloshcheniy2a nekotorrvkn criscilies 
chistogo sernistogo kadmiya pri temoerature 4.2°R,) 

Notien i Gosktroskaniya, 1959, Vol 6, Sr fh, on 719-70. . : 

<eports continuition of the work described in the wesc! ior 

(see preceding abstract). the oressnt “ork wis virvi-eni oft «tt tie 
Fhysico-fecnnical Institute of the ic. Se. UATR in ivnincrsd. A Gdc 
nonocrystal oremred by sublimation (dimensions 4mm x OC cui x Ff-e9 1, 
vas placed between the poles of an olectranignet. « ciffraction 
svectrogravh with |.7 X/oun dispersion was used to rucerd the fliorescance 
srectrum of the crystal excited by the 30:0 A lino at 4.2s, ina 
mignetic field of 23 000 Oe, oriented ~t rizht-engles to tho orticil 
axis of the crystal, the fluorescence lines at 4577, 2. 6° am a°5l a 
exhibited Zeeman svlitting into doublets (somiratious of O.7°. 6.0 and 
1.2-1.3 4 rescectively, cf. Fig 1). rhe doubist cammnonts “aro 
volarited in the samg wiy as the original lines, i.a. vith tho vlsctric 
vestor at right-angles to the ontical axis of the crysu2l. Jo srlitting 
yas otserved in magnetic field up to 2& 0%: Co, oriented sariitel to 
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the Effect of a Magnetic Field on the Blue Fluorescence and on the Absorption Lines 
of Some Pure Cadmium Sulphide Crystals at the Temperature of 4.2°K 


the optical axis of the crystal (Fig 2). The author studied also 

the effect of magnetic fields on the absorption lines of sublimated 

cdS monocrystals. They found that the 4869.1 A is broadened from 

1.62 to 2.24A by a fiuld of 28 000 Oo (directed at right-angles to the 
optical axis of the crystal), indicating possible Zeeman splitting into 
a doublet. There are 4 references, 2 of which are French, 1 Soviet 
and 1 mixed (French ana Russian). 
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Author : Gross, E.F. 
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Title : Important Problem of Modern Physics ¢Excitous in 
Crystal Lattice) 
Orig Pub; An. Rom/-Sov. Ser. mat.-fiz., 1959, 13, No 2, 128-136 
Abstract : Translated from Vestn. AN SSSR, 1958, No 10, See Refcrat 


Qhur Fizika, 1959, No 4, 9434. 
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$/181/60/002/007/047/047/Xx 


P006/B067 
AUTHORS: Gross, Ye. F., Kaplyanskiy, A. A. 
TITLE: Splitting of the Fundamental Absorption Edge of CuO Due to 


the Removal of the Energy Band Degeneracy in Orientated 
Deformation of Crystals 


PERIODICAL; Fizika tverdogo tela, 1960, Vol. 2, No. 7, pp. 1676-1677 
TEXT: The authors studied the effect of deformation on the crystal spectra, 


which are related to 1) optical transitions between energy bands and 
2) excitation of exciton states. The effect of uniaxial compression of 


Cu x0 crystals at 77°K on their spectra of the long-wave main absorption 
edge, the lines A = 6164, 6085, and 6125 A inclusive, was studied. The { 
Cu20 single crystals were compressed in the direction of the Cae Cy. C4 


symmetry axes (the direction of compression is indicated by P), and the 
absorpticn spectra were taken perpendicular to P (in the direction L). The 
results are briefly discussed and show: in a figure Pictures were also 
taken in polarized light The main characteristics of the splitting 
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Splitting of the Fundamental Absorption $/181/60/002/007/047/047/Xx 
Edge of Cu,0 Due to the Removal of the BO06 /B067 

Energy Band Degeneracy in Orientated 

Deformation of Crystals 


effect - the multiplicity and the relative amounts of splitting + indicate 
that one of the energy bands is single, and the other is triply-degenerate 
(in the extreme case at Kk = 0). This experimental result is in agreement 
with theoretical investigations (Ref. 11) in which it was shown, on the 
basis of group-theoretical considerations, that the valency band (in 
connection with the 2p levels of 0°") is triply-degenerate, and that the 
free band (45 levels of Cu) is single There are 1 figure and 11 
references: 7 Soviet and 4 US. 


ASSOCIATION: Leningradskty fiziko-tekhnicheskiy institut AN SSSR 
(Leningrad Institute of Physics and Technology of the 
AS USSR) 


SUBMITTED: May 17, 1960 
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G,Y160 (2%2/, 1003) 1137) en 1/038/042 
26. 2 420 
AUTHORS: Cpa sseuditheratah ' Razbirin, B. S.. and Safarov, V. I. 


TITLE: A Study of the Longwave Edge of Intrinsic Absorption of 
Polycrystalline Films of CdS and ZnSe at Low Temperatures 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, PPp- 2945-2949 


TEXT: The authors prepared CdS and ZnS filme by sublimating the powdery 
or crystalline initial substances onto glass or quartz bases; the films 
were between 0.04 and 1-2 thick, the sputtering time ranging between 5 
and 30 min. A total of over 100 specimens were examined which were all 
subjected to a considerable temperature gradient during sublimation (along 
the base the temperature varied from 600-800°C to room temperature ). Fig.1 
shows the spectra taken on 8 0-42m thick CaS film at 77.3°K in the range 
of the longwave absorption edge; while the absorption spectrum of the 

film has a smooth course on the "cold" part of base b, that of the film 
en the "warm" base (a) exhibits three distinct peaks at 4878, 4838, and 
4706 A which can be assigned to the three lines with 4870, 4840, and 

4720 A exhibited by the CdS monocrystal. The shift is ascribed to deforma- 
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86449 


A Study of the Longwave Edge of Intrinsic $/181 60/002/011/038/042 
Absorption of Polycrystalline Films of CdS p006/B060 
and znSeat Low Temperatures 


tion owing to the backing and the great number of defects. The first two 
peaks have 4 half-width of 10, the third one of 50 A. SnSe exhibits the 
same effect. The thot" part exhibits three peaks, two distinct ones at 
4430 and 44i2 A, and a very weak one at 4365 A. The half-widths are the 
same. One of these maxima has been already observed by G. A- zholkevich. 
An investigation of the films at 4.2°K did not give different results. 
Electron diffract owed that the difference jn the spectra 

of “cold” and "hot" films cannot be due to different crystallization forms 
or amorphism of the “cold" film. The differences are explained by the fact 
that films forming on the "hot" parts of the pase consist of considerably 
larger and less defective crystals than those forming on the "cold” 

parts. This assumption has been checked experimentally. M. A. Rumsh and 

vy. N. Shchemelev as well as V. N. Vertsner and M. I. Rudenok are thanked 
for assistance in the experiments; K. V. Shalimova and N. V. Karpenko 

are mentioned. There are 3 figures and 7 references: 5 Soviet, 4 British, 
4 French, and 1 German. 
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24/60 (3201) 1003,1/37) Eien colonels 
96, 2 420 p006/B060 
AUTHORS: GrpddatAahis °°! Kaplyanskiy- A. A~ e 


‘ 


TITLE: Study of the Effect of Oriented Deformations on the Spectrum 
*cu,0 Single Crystals 


of the Fundamental Absorption Edge of 
PERIODICAL: Fizika tverdogo tela, 1960,aVol. 2, Ro. 11, PP- 2968-2981 


PEXT: This is 4 vory detailed report on studies made on monoaxially 
compressed Cun single crystals. As a consequence of this deformation, an 


anisotropic polarized splitting of the longwave edge was observed to take 
place along with an exciton structure of the cu,0 absorption spectrum. 


Multiplicity. amount of splitting, and polarization in the spectra were 
examined with aifferent directions of compression The method used for the 
investigation was similar to the one described in Refs 13,14. The 
specimens were about 14 2x4 mm large platelets placed in A special press 
inside a Dewar vessel (17K). The spectra were taken in polarized 

(ENP, E LP) and unpolarized light by an wen.51 (ISP-51) spectroscope, 
dispersion ~$a/mm, and & ¥> -85 (UF-85) camera. qhe spectra were all taken 
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Study of the Effect of Oriented Deformations 5/181 /60/002/01 1/041 /042 
on the Spectrum of the Fundamental Absorption B006/B060 
Edge of Cu,0 Single Crystals 


in the direction L which was perpendicular to the direction of compression 
p (LLP), with P being oriented along the axes Cy, C,. and Co; Figs. 1-3 


show pictures of the polarized splitting of the absorption edge of Cu,0. 


The spectra in the figures are described in the text and certain charac- 
teristics are pointed out. The magnitude of the splitting is in all cases 
(LAP; PC), Puc,, PIC.) directly proportional to the compression 


pressure, The polarized splitting was calculated, and the theoretical and 
experimental splitting amounts A were intercompared (A«¥ “Vo9 Vo being the 


position of the line in the free crystal). The agreement is satisfactory. 
From results obtained it was possible to infer the character of the energy 
levels. The results can be explained by assuming that the triple de- 
generacy of the valency band in deformation is removed at K = 0. The 

final part of the paper under consideration deals with the effect of the 
crystal deformation upon the yellow exciton series of Cuno (v. T. 


Agekyan, a student of LGU (Leningrad State University) participated in 
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Study of the Effect of Oriented Deformations 5/181 /60/002/011/041/042 
on the Spectrum of the Fundamental Absorption B006 /BO60 
Edge of Cuo0 Single Crystals 


this investigation) It was found that at P| C, the set is sharply shifted 


in the direction of longer waves} the same, but less markedly, applies to 
pitc,, and at Pic, a polarization effect appears in addition to this 


shift. The uniform shift of the lines allows the conclusion that deforma- 
tion has an effect upon the position af the band, but not upon the 
{ndividual exciton levels; a relationship was found, furthermore, to 
band. A- G. Zhilich is finally thanked for discussions cn theoretical 
problems. There are 7 figures, @ tables, and 29 references: 17 Soviet, 
10 US, ! French, 1 Japanese, and 1 Italian. 


exist between the hydrogen: tike exciton levels with n22 and the degenerate y 


ASSOCIATION: Fiziko-tekhnicheskiy tnstitut AN SSSR Leningrad (Institute 
of Physics and Technoiory of the AS USSR, Leningrad) 


SUBMITTED: August 4, 1960 
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Fig. 13 


crystal 
Fig. 23 
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3/161 /60/002/011/041/042 
- B006/B060 


polarized splitting of the abserpticn edge spectrum of cu,0 ona 


compression in the direction of the symmetry axis of 4th order; 
the same on a compression in the direction of the symmetry axis of 


3rd order; Fig. 3: the same for a compression in the direction of the 


symmetry axis of 2nd order. 
Legend to Fig. 7: spectrogram of the yellow exciton series of Cu,0 in 


monoaxially compressed crystals. 
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AUTHORS; Gross, Ye.F., Razbirin, pg Oshe Shokhmamet'yev, R.I. 
+ aA ie ier 


TITLE: ~~ Trivestigation of the Reflection and Luminescence Spectra 
of Copper Halides at Low Temperature 


PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 2, 
pp 232 - 238 (USSR) 


\ 


ABSTRACT; This paper is based on the results of the diploma work 
of B.S. Razbirin and R.I. Shekhmamet' yev carried out at 
Leningradskiy gosudarstvennyy universitet im. Zhdanova 
(Leningrad State University im. Zhdanov) in 1955-1957. 
The paper reports the results of an investigation of the 


diffuse reflection and luminescence spectra of Cul 
(Figures 1, 2), CuBr (Figures 3-5) and CuCl (Figure 6) 
crystals at 77 K in the spectral region around the 
fundamental absorption edges of these three compounds 
(some of these results have been reported earlier, cf. 
Ref 8). The crystals were used in the form of sublimat ed 
layers deposited in vacuo on glass plates and in the form 
of fine-grained powders. Luminescence Was excited with 
ultraviolet light from a mercury lamp SVDSh-1000: 
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$/051/60/008/02/015/036 


2 
Investigation of the Reflection and LumPsoae ends Spectra of Copper 
lialides at Low Temperature 


for Cul and CuBr the 3 660 % wavelength was used and for 
CuCl shorter wavelengths (3 100 - 3 500 A) were employed. 
The reflection spectra were obtainedusing a continuous- 
spectrum source (an incandescent lamp). The reflection 
and luminescence spectra of the same sample were recorded 
by means of a quartz spectrograph Q-12 with 50 R/mm 
dispersion in the 4 000 R region. The results obtained 
can be summarized as follows: 

1) The reflection and luminescence spectra of copper 
halides are similar. The positions of the long-wavelength 
absorption edges of CuCl, CuBr and Cul do not differ 
greatly. Reflection maxima identical with absorption lines 
are obtained for all these crystals in the region of the 
absorption edge. The luminescence spectra of the three 
crystals have groups of narrow lines, of which those lying 
at shorter wavelengths coincide with the appropriate 
absorption lines. The luminescence spectra cortain also 
wide bands at longer wavelengths}; 


Card2/3 2) Adsorbed gases affect strongly the structure of the Wf 


A . 
PPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703( 


"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051703 


68888 
S/051/60/008/02/015/036 


Investigation of the Reflection and Lumines ghGe2 Ss poctra of Copper 
Halides at Low Tomperature 


luminescence and reflection spectra of CuI and CuBr 
crystals. After adsorbed gas is removed the luminescence 
and reflection spectra recover their original form (this 
process can be repeated many times); 

5) The luminescence spectra of CuI and CuBr contain groups 
of equidistant lines similar to those observed in other 
Bemiconducting crystals (CdS, CdSe, ZnS, ZnO, etc); 

4) The results obtained indicate that the short-wavelength 
weak luminescence lines of CuI, CuBr and CuCl, which coincide 
with absorption lines and are not greatly affected by 
surface treatment, are due to processes occurring in the 
crystal lattice. The long-wavelength strong luminescence 
lines, which are very sensitive to surface treatment, are 
due to Some processes occurring at the surface. There 

are 6 figures and 12 references, 6 of which are Soviet, 

3 English and 2 French, 1 German. 
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3201/8691 
AUTHORS : Gross, Ye.F., Suslina, LG. and Komarovekikh, K.F. \ 
Fe IS —— ——e 


_—eeeee } 
' 

TITLE: Investigation of the Absorption spectra/of Zine Sulphid o Crystals 

PERIODICAL: Optila 1 spektroskopiy®, 1960, Vol 8, Nr 4, PP 616-520 (USSR) 


ApsTRACT: The paper deals with polarization of the line structure of the 
absorption edge of hexagonal 2nS monocrystals at 4.2 and 77°K and 
with the absorption spectra of sublimated polycrystalline zoS films. 

Monocrystals of ZnS were grown in the authors’ laboratory by 
sublimation of ZnS power 4n a neutral atmosphere (Ref 2). To ye 
avoid the effect of deformations on the absorption spectrum, the 
monocrystals were attached to substrates at one 7 other 
ent reusining free. obtainea @ 

polarised and natural ultrav a quarts spec 

Q-12 (25 A/mm liner dispersion in region). The line 
structure of the absorption edge ° was found to be 
polarized (Fig 1). At 4,2°K the 5205 i line was completely polarized 
with its electric vector at right angl optical axis of the 
crystal (BL oc), d-0 4% could be represented by & plane absorption 
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3/051 60/008/04/014/032 
g201/B691 
Investigation of the Absorption Spectra of Zinc Sulphide Crystals 


oscillator. The 5160 A line was unpolarized or slightly polarised 

and the 3115 A line was strongly polarised with B \\ c (the absorption 
oscillator close to # linear electric dipole). The nature of 
polarization of the spectrua of znS monoarystals is similar to 
polarization found in other uniaxial crystals with discrete structure 
of the absorption edge (Refs 4-6). Thin crystals (d~70.1 ») were found 
to stick to the tase and the conse mation produced displace- 
ment of the absorption lines (Table 1), as well a8 proadening (the 

3205 A line). The absorption opecsy* of same "free" crystals were 

also foumi to be displaced by 1-2 due to internal stresses produced 
during growth of the monocrystale or due to differences in attachment 
to the bases. ‘The authors investigated also the absorption spectre 
(Fig 2) of polycrystalline 2nS films produced by sublimation in vacuo. 
At 4.2°K the following absorption lines were observed (the widths are 
given in brackets)s 3212 L (10 A), 3190 A (10 Ly, size A (204); alt 
ee rse are show in Fig 2a. In some films s weak line at 3272 4 

(20 & width) could be seen (Fig 28). The positions of the absorption 
lines in polycrystalline an8 films at 4.2 and 717°K are listed in Table 2. 
Comparison of the data in Tables 1 and 2 shows that the positions and 
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S/051/60/008/04/014/032 
E201/E691 
Tavestigation of the Absorption Spectra ef Zinc Sulphide Crystals 


Widths of the absorption lines of polycrystalline films are close 

to the positions and widths of 2nS mMonocrystals atuck to substrates. 

It follows that the films have hexagonal structure. The 5212, 3190 aad 
3128 X lines of the ZnS films and the corresponding lines in the spectra 
of monocrystals are the lines of the lattice itself (exciton excitatioa). 
The 3271 A line of 2nS films is due to lattice defects (for example 
excitation of “impurity” excitons in the defective regions). There 

Gre 2 figures, 2 tables and 9 references, 8 of which are Soviet and 

1 English. 
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$/051/60/009/004/030/034 
Rb. /S7/o2 B201/B191 
AUTHORS: Bancie-Grillot, M., Ye.F. Gross, B, Grillot 
eee 


TITLE: The Effect of Temperature on Two Series of Bands in 
the Green Fluorescence Spectrum of Pure Cadmium 
Sulphideyat Low Temperatures 


PERIODICAL: Optika i spektroskoplya, 1960, Vol 9, No 4, pp 542-544 


TEXT: Very pure cadmium sulphide, which does not luminesce 
at room temperature, exhibits intense green fluorescence at the 
temperature of liquid air (Refs 1-3). The spectrum consists of 
two vibrational series whose maxima are given by 

9, = 19 450 - 300n cmt and Vp = 19 310 - 300p em’t, where n 
and p are small integers. The present paper reports further 
studies on the effect of temperature on the relative intensities 
of the two series, between 4 and 77 OK. In some erystals only the 
second series. (2) was observed at 4 °K; heating of these crystals 
to the boiling point of liquid nitrogen destroyed gradually this 
series, which was (also gradually) replaced by the first series at 
07 OK, If a crystal exhibited only the first series at + °K, then 
Gard 1/2 
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13927 
8/051/60/009/004/030/034 
B201/8191 
The Effect of Temperature on Two Series of Bands in the Green 
Fluorescence Spectrum of Pure Cadmium Sulphide at Low Temperatures 


heating to 77 °K did not produce the second series. In crystals 
with both series at 4 °K heating to 77 °K weakened tha bands of 
the second series so that only the first series (slightly 
‘roadened) remained at 77 °K, as shown in Fig 1. On application 
of an electric field (about 1 kV/cm) to a erystal immersed in 
liquid helium and exhibiting both series, the intensity of the 
first series bands was raised and the intensity of the second , 
series was lowered, as shown in Fig 2. Further studies of the 
effects of electric fields are proceeding. Acknowledgement. is 
made to N.M. Reynov for his help in work with liquid helium. 
There are 2 figures and 4 references: 1 Dutch, 1 French and 

2 mixed (English, German, Dutch, Russian and French). 
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The Optical Anisotropy of cubic Crystals Which Causes 3/020 60/132/01/25/084 
the Effect of Spatial DPiepersion. quadrupole Exoiton p014/B014 
Absorption of Light in Cuprous Oxide 
lattice- Thin sheets, which were gifferently oriented relative to the erystallo~ 
the intensity and 


graphic axes, were cut out of this crystal. It was found that 
the degree of Pp der consideration are fully determined 
graphic axes. The 


the scheme 5 
tion of intensity and of the state o 
when taking account 0 


{ntensity and Pp 

corresponds to the § 

In digoussing the results © 

S.1. Pekar et al- (Refs. 12 an 

anisotropy of cubic crystals associated with the ocourrence of excitons is 
er by Vel. Ginzburg (Ref. 14) is 


theoretically possible. Furthermore, & pap 
patial light dispersion was taken into ee 


he authors refer to papers by 
ointed out that optical 


referred to, in which 8 
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81717 
3/020/60/133/01/15/070 
3014/8011 


AY.7700 
Corresponding Member of the AS USSR, 


AUTHORS: Gross, Ye. Fey 
ovolev, e ° \ 


TITLE: Photoluminescence Within the Edge of the Fundamental Absorp- 
tion of Mixed CdSe - CdS Crystals 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 1, 
pp» 56-59 


TEXT; In their long introduction the authors discuss the complicated 
atructure of emission and absorption arising at low temperatures in 4 
number of crystals (cds, CdSe, HgI,, ZnS, and others) within the longwave 
absorption edge- In the present pager, the authors study the photo- 
luminescence of macrocrystalline CdSe-CdS solid solutions of CdSe single 
crystals and of macrocrystalline CdSe- and CdS layers within their absorp- 
tion edge. The emission and absorption spectra of CdSe single crystals are 
analyzed in the first chapter. The great analogy with the spectra of 

cdS single crystals is pointed out. The structure is discussed in greater 
detail, and, among other things, the great differences existing between 
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81717 
Photoluminescence Within the Edge of the s/020/60/133/01/ 15/070 
Fundamental Absorption of Mixed BO14/B011 
CdSe - CaS Crystals 


the bands of different crystals are desoribed. The second chapter treats 
pure macrooryatalline CdS- and CdSe layers. Agreement is found between 
the emission and absorption lines of the CdS layers and those of the CdS 
single crystals. The emission lines of CdS layers at T = 4.2 K exhibit 
triplet structure, whereas the single orystals have a doublet structure. 
According to the authors! results, the emission of CdSe layers has a 
triplet structure. At T = 17.3 K the emission of the cdS layers consists 
of structureless pands, the cas single crystals and pure CdSe layers have 
a doublet structure. fhe third chapter deals with the macpoorystalline 
layers of mixed CdSe-CdS crystals. In the case of T = 42 K, the photo- 
luminescence of all of the 20 samples under consideration has a structure, 
and the line spectrum consists of a few weak lines. On heating to 77.3 K; 
the emission intensity drops, the clearness of the structure and the in- 
tensity of the shortwave lines of the edge emission likewise drop sharply, 
while the intensities of the shortwave components of the doublet and 
triplet structures rise. There are 3 figures and 18 references: 8 Soviet, 
2 French, 3 German, 4 British, and 4 American. 
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ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk SSSR 
(Institute of Physics and Technology of the Academy of 
Sciences, USSR 


SUBMITTED: March 28, 1960 
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Sainte SRipn te sp ae and HOVIKOV, B. V. 


"Fine Structure of Spectral Curves for Excitation of Photoconducttivity 
and Luminescence and its Connection with Exciton Absorption." 


REPORT TO be subinitted for the Intl. Conference on Photuconductivity, LUPAP, 
Cornell University, Ithaca, N. Y., 21-24 Aug 1961. 


Leningrad State Univ. 
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89299 
3/181/61/003/001/041/042 
2b. 2Y2) B102/B204 
AUTHORS; : Gross, Ye. F., Zakharohenya, B. P., and Konstantinov, 0. V. 
TITLE: Effeat of the inversion of a magnetic field in the exciton 


absorption spectrum of a CdS orystal 
PERIODICAL: Fizika tverdogo tela, v. 3, now 1, 1961, 305-308 


TEXT: Studies of the effect of a magnetic field upon the absorption 
spectrum of CdS, on which the authors have made a report in Ref. 1, are 
intended to determine the exciton energy spectrum and its relation to the 
band structure in CdS. The experiments described here were carried out : 
with 1 - 3y thick foils of gis single crystals, whose optical axis A was 
in the plane of the foil. was either parallel or perpendicular to &. 
es is considered to be a vector, because the crystal has no inversion 
center). The orystals were ogoled to 1.3°K and remained free from 
deformation. In the case of 3 N %, the exciton absorption lines with 

A = 4853, 4813, and 4806 A were weak and so narrow that the effect of the 
-field upon them could be easily observed, The line with A = 4813 A, on 
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3/181/61/003/001/041/042 
Effect of the inversion of a magnetio... B102/B204 


which the inversion he could be best observed, had a satellite line 
with A = 46814 Ae At Ka 8, the 4613-line split up into a doublet, whose 
center of mass was shifted toward higher energies relative to the 
original line. The weak 4614-line, whose origin is not quite olear, is 
also split up into a doublet, the components are weak and not so far 
apart as those of the main line. In the case of inversion of the field 
direction, the manner of eplitting is considerably changed (shift of the 
main doublet AA = 0.4 Aj intensity change). The essential change in the 
spectrum ocourring when the field direction is inverted, consists in a 
shift of the Zeeman componente and in a change of their intensity; the 
same effect is attained if the field is left aa it is, and the crystal is 
rotated through 180°. Also the line with 4653 A, which is not split in 
the field, showa no effect of inversion. The line with 4806 A shows a 
complex splitting, and the inversion effect may be observed only with 
diffioulty. The ohange of the absorption spectrum cannot be explained 
within the framework of the spectroscopy of an isolated atom, above all, 
because the effect is in contradiotion to the invariance of the 
Schrbdinger equation with respect to time reversal, The question is now 
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g/181/61/003/001/041/042 
Effect of the inversion of a magneticse. B102/B204 


examined as to what possibilities are left by the invariance of the 
quantum-mechanical equations with respeot to the time reversal for 
excitons in the crystal. The invariance is formulated by means of the 


Onsager principle for the conduction tensor! 0 (Ria, “Bl = 0, (“Bayi 


Then the power absorbed per om? with a given \ and 2/H 
= 1 > *> 1 
W(H) = Z DoE yEyREO, »(Kstdol) and w(-#) = 52, BB ReO,, (-HaurB). Herefron, 


*» 

the change in the absorption speotrum in the case of inversion of H may be 
observed. In the presence of an inversion center in the absorbing nediun, ‘ 
the effect would not be observable. The shift of the Zeeman components in 

the case of field inversion may be due to the following effect: The 

excitons excited by the eleotromagnetio wave move translatorily with 

F ahk/p (un - effective exciton mass) and, in the presence of a constant 


nagnetic field, they generate the field z - &(%,7] /tu. In a orystal 
without inversion center, the exoiton state has a ‘ipe3" moment d, and 
to the energy,of the exciton in the magnetic field, - vB) is added 


additively. q is parallel to %, and the energy determining the shift 
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3/181/61/003/001/041/042 
Effect of the inversion of a magnetic... B102/B204 


equals ae~ (X[k, 8]). If any of these vectors are parallel, AE = 0 - 
and thus no effect may be observed, e.g., with Rad. There are 1 figure 
and 6 references: % Soviet-bloo and 3 non-Soviet-bloc. 4 
ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR imeni akad. A. F. 
. Ioffe Leningrad (Institute of Physics and Technology of the 
AS USSR imeni Academician A. F. Ioffe, Leningrad) 


SUBMITTED: August 24, 1960 
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GROSS, YeeF.; SHEKHMAMET'YEV, R.I. 
Connection between edge luminescence and the structure of the basic 


absorption edge. Fiz. tver. tela 3 no. 3:889-894 Mr ‘él. 
(MIRA 14:5) 


1. Leningradskiy gosudarstvennyy universitet imeni A.A, Zhdanova. 
(Absorption of light) (Luminescence) 
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GROSS, Ye.F.; ZAKHARCHENYA, B.P.; KANSKAYA, L.M. 


Investigating the Stark effect of excitons in oriented single 
crystals of cuprous oxide. Fiz. tver. tela 3 no. 3:972-978 
Mr '61, (MIRA 14:5) 


1. Fiziko-tekhnicheskiy institut AN SSSR, Leningrad. 
(Stark effect) (Copper oxide Spectra) 
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B102/B209 
Zs 7054142) / 
Osh, Ye. ‘F. and Novikov, B. V. 


AUTHORS: Gr 
TITLE: The relation between background and the fine-structure 
maxima of the spectral curves of photoconductivit, in CdS 


single crystals aN 
PERIODICAL: Fisika tverdogo tela, v. 3, no. 4, 1961, 1249-1252 


TEXT: In previous papers (ZhTF, vyp. 45 913, 1956 and DAN SSSR, 110, no. 5, 
761, 1956), the authors reported on the discovery of a compley structure of 
the spectral photocurrent distribution at T = 77°K in the rai.cge of the known 
exciton absorption lines. These distribution curve: may be divided into 

two classes: The first class contains those in which the exciton absorption 
lines coincide with the photocurrent maximun, while the second class encon- 
passes such in which the exciton absorption lines coincide with the photo- 
current minima. According to this classification, the crystals differ 
essentially in the character of the short-wave ijrop of photoconductivity. 

In a later paper, the effect of defects and surface condition of cas crystals 
upon absorption lines and photocurrent curves was studied. These studies 
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The relation ... B102 


B209 X 
have now been continued. Both classes of CdS crystals have a structureless 
background. Fig. 1 shows that the relative values of maxima and background 
differ greatly in different specimens. In the curves danoted by a, © was 
perpendicular to C (gE - electric vector of the exciting light, C - optical 
axis of the crystal), whereas in those indicated by b, E was parallel to C. 
Like M. 8. Brodin, the authors found that the background is considerably 
polarized in the direction of the electric vector E1C. The structure of the 
photoconduction curves vanishes in many cases if the surface of the crystal 
is subjected to a slight treatment. In this manner, curve a in Fig. 2 was 
obtained from a3 (Fig. 1) by wiping the surface of the crystal with wet cot- 
ton. The sensitivity of the specimen decreased. The structure of the curve 
after polishing had such a shape that the crystal had to be assigned to the 
second class. The authors also determined the spectral distribution curves 
of polycrystalline CdS films sputtered upon glass tackings. In such films 
which exhibited a structured absorption edge, also u structure of the photo- 
conduction curves was found. ‘The background was very high inthis case, and 
the fraction of radiation used to determine the structure accounted only for 
some per cent. These facts speak in favor of an interrelation between the 
photoactive background (or part of it) and the lat.ice imperfections. Films 
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- having no structure of the absorption edge had completely smooth photocur- 
rent curves at 779K. VY. L. Broude, V. V. Yeremenko, V. S. Medvedev, NM. K. 
Sheynkman, N. N. Chikovani, and M. S. Brodin are mentioned. There are 

2 figures and 10 references: 7 Soviet-bloc and 3 non-Soviet-bloc. The 

‘two references to English-language publications read as follows: D. Dutton, 
Phys. Rev. 112, 785, 1958; D. G. Thomas, J. J. Hopfield, Phys. Rev. 116, 
573, 1959. 


ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova 
Fizicheskiy institut (Leningrad State University imeni 
A. A. Zhdanov, Institute of Physics) 


SUBMITTED: September 26, 1960 Ne 
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GROSS, YeeF.3 ZHILICH, A.G.; ZAKHARCHENYA, B.P.; VARFALOMEYEV, A.V. 


Magneto-optical studies of quadrupole exciton tranal tions in Cu20 
crystals. Fis.tver.tela 3 no.5:1445-1452 My ‘61. (MIRA 14:6) 


l. Fiziko-tekhnicheskiy institut imeni A,F,Joffe ANSSSR, Leningrad. - 
(Excitons) (Cuprous oxide-~Magnetic properties) (Crystal lattices): 
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exe 


ME + On account of the dependenoe of Moco on the direction of propaga- ne 


tion of light, the exciton recoil effect should also depend on the angle, 
and in anisotropic crystals on the direotion of polarization of light. 
The effect ahould be experimentally observable in exciton spectra, e.g. 
from a determination of v 


nator 


ASSOCIATION: 


SUBMITTED: 
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ev has in fact been observed in luminescence spectra (HgJ>, CdS). 
However, it is not yet granted that this displacement has no other 
crigin, There are 6 references: 3 Soviet-slec and 3 non-Soviet-bloc. 


24933 9/181/61/003/006/030/031 


aba Sengen* Such a line displacement of 


Leningradskiy gosudarstvennyy universitet im. A. A. Zhdanova 
(Leningrad State University imeni A. A. Zhdanov) 


February 23, 1961 
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2/18/61 J003/010/019/056 
B104/B108 

29,2100 WHT, lbp) 14% 2) 

AUTHORS 1 Gross, Ye. Fe, Zakharchenya, Be Pey and Razbirin, B. 8. 


TITLE: Magneto-optical effeots in the absorption spectrum of a 
cadmium-sulfide orystal 


PERIODICAL! Fizika tverdogo tela, Vs 3, noe 10, +961, 3083 - 3091 


TEXT: The Zeeman displacement of the two groups of abs rption lines of 
cadmium-sulfide orystals was investigated (4669 - 4860 R; 4860 - 4660 XK). 
Experiments were made _in magnetio fields of up to 35,000 oe at tempera- 
tures of 4.2 and 1.3 K. The long-wave group was investigated with the 
aid of thin orystals (from wip up to some tens of microns). ™ 

vapid vee of the diffraction-grating spectrograph used was 4 /mm and 

4.7 X/mm. Line splitting was found to depend on the polarization and on 
the direction of the magnetic field. A diamagnetic line shift was 
observed whioh is {noreasing with the magnetic field atrength and with the 
quantum number (in the case of the hydrogen-like 1 nes). The Zeeman 
splitting of the weak lines between 4889 and 4854 A was not uniform for 
all lines studied, In a discussion of these results the authors show that 
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Magneto-optical effeota in the... B104/3108 


an electric field acts on the exciton levels in a magnetic field. 

A. G. Samoylovioh and L. A. Korenblit (DAN SSSR, 100, 43, 1955) studied 
the action of a Lorentz field on an exciton moving in a magnetic field. 
The results obtained here are explained as follows: The excitons of a CdS 
oryatal have @ dipole moment caused by the asymmetry of the intra- 

ai bh wer field. The axig f this dipole is directed along the optical 
axis A of the orystal. If AWlH, the electri Lorentz field is 
perpendioular to the dipole axis, and if ALH, it is parallel to the dipole 
axis. In the first case, the Stark effect obviously reaches & minimum. 

In the second case, 4& Stark effect is observed on exciton levels of 
greater radii. The discovered diamagnetic shift of absorption lines con- 
firms the existence of exoiton series which are related to the complex 
band structure in a CdS orystal. The Zeeman effect proves the complex 
energy structure of an exoiton in a CdS crystal. The appearance of & 
Lorentz field in magneto-optical exciton effects indicates the existence 
of a movable exciton system. There are 3 figures, 2 tables, and 

42 references: 8 Soviet and 4 non-Soviet. The three most recent refer- 
enoes to English-language publications read an follows: E. F. Gross, 

J. Phys. Chem. Sole, 8, 172, 19593 3. J. Jopfield and J. G. Thomas, Phys. 
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Rev. Sit., 1, 7, 19603; Ro G. Wuler and J. 0. Dimmok, Phys. Rev. Site, 3, 
372, 1959. 


ASSOCIATION: Fiziko-tekhnicheskiy institus im. A. F. Ioffe AN SSSR 
Leningrad (Physicotechnical Institute imeni A. F. Ioffe, 
AS USSR, Leningrad) 


SUBMITTED! May 17, 1961 
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AUTHORS 1 Grosa, Ye. F-, and Shekhmamet ‘yev, R. I- 
a STD 


TITLE: Complex structure of excitation spectra of luminescence of 
Hel, and Pol, crystals 


PERIODICAL: Fizika tverdogo tela, > 3, no. 10, 1961, 3162 - 3166 
TEXT: The authors determined the exoitation curves for luminescence of 


Hel, crystals and of sublimed Poi, layers at T = 179K. according to 


Y. A. Arkhangel'skaya and P. P- Feofilov (DAN SSSR, 108, 803, 19563 Opt. 
4 spektr., Il, WYP: 1, 1957), the intensity of each Luminescence pand of 
an Hel, crystal is in different ways 4 function of the intensity of the 


light source. The first series of Hel, crystals has been grown in the 


authors! laboratory by K. F. Lider who empoyed slow crystallization froma 
a solution of Hel, in acetone. A second series of specimens was grown 


from the gaseous phase. Fig: 1 shows the luminescence intensity of Hel, Xx 


crystals as A function of the exciting wavelength at T = 179K. No 
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absorption lines correspond to the apparent peaks at 5360 and 5280 g 


(+ 20 - 30 R) found on the excitation curve 2. The structure of the ex- 
citation curve for red luminescence of the same Hgl, orystals was found to 


be hardly influenced by surface treatment. The various luminescence bands 
correspond to various crystal centers. The yellow-green and the red 

luminescence are closely related to the exciton absorption lines. Fig. 2 
shows the excitation curves for red luminescence of an Hel, single crystal 


at T = 779K. For excitation with EllC the peak at 5330 2 does not appear 


on the excitation ourve. For E\C the peaks at 5330 and 4932 Q will occur. 
The latter is due to incomplete polarizetion of the absorption line 


N= 4932 2. The authors also investigated the exoitation spectrum of the x 
low-temperature luminescence of various Pol, crystals. The specimens were 


sublimated at «400°C upon a glass backing. The spectral lines found are 
curved, deformed, and are shifted relative to the absorption line re 49482 
of Pol, single crystals toward the short-wave region of the spectrum. The 
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results of this paper point to a close connection between broad lumines- 
cence bands of Hgl, and Poi, orystals and the structure of the self- 


absorption edge. The maxima and minima of the luminescence excitation 
curves could correspond to lines with exciton structure. The authors’ 
experiments have shown that excitons play an essential part in the 
luminescence excitation of crystal centers and defects. There are 3 fig- 
ures and 6 references: 6 Soviet and 2 non-Soviet. The reference to the 
English-language publication reads as follows: S. Nikitine et G. Perny. 
C. Roy 240, 64, 19553 S. Nikitine. Phil. Mag., 4, 1, 1959. 
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Miltiformity of spectral photosensitivity curves of pure Cd3 
crystals, Fizetver.tela 3 no.11:3519-3521 N '6l. (MIRA 14310) 


l. Fiziko-~tekhnicheskiy institut im. A.F. Ioffe AN SSSR, Leningrad. 
(Photoconductivity) (Cadmium sulfide—Spectra) 
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enero seer = 
TITLE: Complex structure of the atscrption spectrum of mono- 


crystalline galiium phespnids 
PERICDICAL: Fizika tverdogo tela, v. 3, no. 1%, 1961, 3543-3545 


TEXT: Single crystals of GaP were investigated at nitrogen temperature. 
Single crystals 4 to 5 mm long, 0.3 mm +? a few microna thick sere obtained 
from the melts by crystallization (G. Wolef et al., Bull. Am. Phys. Soce, 
29, 1; 1954). In transmitted light this -rystals appeared orange and thick 
ones yellow-green. The absorption spec7ra were taken with an UCT-67 
(IsP-67) spectrograph with a camera cf ‘=00 mm focal length. In the region 
studied the dispersion was 10.5 /on. The absorption edge of a GaP single x 
erystal is shown in Fig. 1. This spectrum was taken for specimens that had 
been cooled slowly. Rapidly cocled sys:imens had only one broad line 
(5363.2 ) which 1a shifted into the lors wave range by a few angstroms. 
Tne lines can be grouped in pairs: an intense narrow and a we&k narrow 
line, a weak and a strong broad line, and two troad lines. The distance 
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between the lines in each pair is 130 cc within the limits of error. It 

is concluded from this structure that “he valence band of the crystal 

consists of three bands from each of whion the electrons make transitions 

to two discrete levels below the bottom »f the conduction band, under the i 
action of light. A possible energy leve] scheme is shown in Fig. 2. 

There are 2 figures, 1 table, and 7 ref+rences; 2 Soviet and 5 non-Soviet. 
The three most recent references to English-language publications read as 
follows; E. QO. Kane. J. Phys. Chem. Solids. 1, 249, 1957; F. Stern, R. M. 
Talley. Phys. Rev., 108, 158, 1957; R. Braunstein. J. Phys. Chem. Solids, 

8, 280, 1959. 
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